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Occurrence of Haemoproteus nettionisiin =2 {3,
Wood Ducks (Aix sponsa L.)'

Ry
Davin [, Rosties? and Ansxowp O, Havees? B

Absteact. The  protossan . Huaemopmtens  neftionis  was
fuonned i 77 of 168 wood dueks (Afx spota L) live-trappind
on the Cpper Misdsippt Biver Wilidlife aod Fish Hofuge
September, '3, Noe parasllemls win {oud i 68wl
duchs lvetrpped in July amd Augeet, 1959 ot the Unlon
Sl Nattosud WO e Reluge in northi-centml Yowa,

A descripthn uf the parsite Trom womd ducks on the
Upper Misdssdppi Wefugee Is pirovwnted,

Hacemoproteas was figst reported from Anatidae by Jolnston
and Cleland, (1909} in the Australfan tead (Anas (nettion) ca-
staneam ), They 1 caed tie parasite Healteridium nettionds, which
was later recounized as Huemoprotcus nettionds. Since 149
Hacmoproteuy has been reported from 23 specles of watesfowl, - o
Coutney (1938}, Levine and Hanson (1933), and Herman : ’
(19531) raviewed most of the records of Huemoprotens from
waterfowl, ' : '

Nelson and Gashwiler (1041.) first reported Huemoproteus
from wood ducks (Aix sponsa L, ) in Maine. Terman (19340)
reported n shmilar parasitenia fn wood clieks from Maeyland,

Herman (1954) suggested Haemoproteus nettlonds (Jolinston
and Clelundd, 1909)° Coatuey, 1930 be nceepted as the corecet
wame lor Haemoproteus in Morth Amerlean Apatidae, This .
classifleation was followed in this paper. Herman (1931) listed
synenyms for Haemoprotcus in waterfow) and au amended
description of the parasite, Levine ad Hanson {1933) discussed. - o
the murphological characteristies of Haemoproteus in several e
species of waterfowl, ' ; :

Comparisons of Hm:moprutcits from various waterfowl species | )7 -
have been Lused on morpholagical infarmation, and few data - . =7
nro available on crossitransimission * experiments. Addditional . - '
studies ary needed to determine € morphologieal - differcuces S
found by several authors are valld eriteda for “scparating -~ - -/

Huemcprotens in Anatidae into more than one species, * flaiba :
(1946) named a parnsite; from the black duck (Anus rubripes)
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Hacmoproteus anatls, Levine and Hanson (1853) clinose the
sie e for a parasite of the Canada goose (Hranta cunaden.
sis tnterior), They based thelr jdentiffeation on morphological
differences with deseribed types, and cross-transfssion eaperfs
ments were not conducted, Levine and Hunson agreed that
Huemoprotews nettiondy §s the proper name for Haemoproteas
in the Mnatidae If Haemoproteus anatls Is cross transmbssible
s Herman, 1958), The parasite found in this study was hot mor.
phulogically similar to alt the various deseriptions of waterfowl
Hacimoprotens in the dHterature; however, croasetrunsimission exe
periments were not performed, Thus, it was logical to identify
the parasite as Haemoproteus acttlonts until new evidence ine
dicates it might be another species,

The aecurrence of Hacmoprotens i woikl ducks in lowa was
unknown prior to this study, Farmer (1960) and Roslien (1963)
found Haemoprotens in nonegame species in Jowa, and iU was
assumed conditions were sultable for the parasite, “This study
was undertuken o determine the prevalence of Heemoprotens
andl other blood parasites in selected wood duck populations,

“STUDY AnEAS

Bload simears were propared from wood ducks ot three loeas
tions, Smears from 108 ducks on peols 9 and 10 of the Upper
Mississippi River Wildlife and Fish Refuge in northeast lowa
were prepared in September, 1983, Blood smears from 68 ducks
on the Union Slough Nattonal Wildlife Refuge in uurtheentral
towa { Kossuth County) were prepured in July and August, 1939,
The Upper Mississippi River Refugge supported large numbers
of wood ducks during swmmer and astumn while the Unfon
Slough Refuge supported fewer wood ducks durimg these broed-
ing ad migration periods,

Marears Axp Metnons

Peripheralbleod smears were prepared from wouod  ducks
livetrapped by refuge personnel operating seasonal banding
traps, Bload drawn from the brachial vein was used to make the
smears as recommended by MeClure and Cedeno (1935). The
smears were airdred and fixed in methyl aleohol for 1 minute
before being stained in unbuffered Clemsas” stain (1240 for 30
minutes).

An A, O. Spencer binocular microscope with 10N oculars and
i 10X objective was used for preliminary examination of blood
smears, Lryvthroeytes which appenred parasitized under low
power (100X) were fnspected unde oil immerson (970X). 1f a
smcar appeared negative umler Jow power, it was examined
under oil immersion for 10 minutes. Smears containing parasitiz-
ed cells were usually located after 1 or 2 minutes of seaching at
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Iow power, Ml siears were exasnined Tor at feast 10 minutes
with olservations of Trony 250-950 difterent fivlds, Haemoproteus
nettionts was clareterized under oil lmerson il specitic
flentification accomplished by miking comparizons with pub.
lisheed deseriptions,

Risveas Ase Discussion o
Hacemoproteas Prevalence. Blood smears prepared frone 1648
woald ducks capturaed on the Upper Mississippi River Beluge
revealed 77 posdtive Tor Haemoproteas (Fable 1), Parasitemiis
oversred in 35 of 21 adudts and in 467 of VAT immatutes, Blood
saears prepared from 68 womd ducks ot Union Shkingly Relge
were netative for protozoan blood parsites (Table 2),

.I.o:llll' |.

Crevalonce of Haemoprotens netttonds inowasnl dbicks tuappad on
the Upper Mississipgni Biver Befuge, Sepemtaer, 1903,

e e e e s R e & e T L g S ————

1 N 1
) Number - Per oot Number  Per v
Awe Ny exmmined ol somple it peeitive
Aduly Male 11 Y v &
Adlult Fetpale Y 3 2 pui)
tosanatuee Male #i an a4 43
hnature Female Lmo o ar M AN
. L L Y I YR

Fuble 2.

Yrovalence of Haemoproteus settionks in wamd dacke papped wu
the Unlen Shingly Nefoge, Toly amd Autast 1950,
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Heemoprotens Deseription, Smcars prepared from perfpheral
blood revealed seaual stuges of Hacmoproteus in the erythzo-
eytes of the wood duck. Mature gamctoeytes were observed
often and youny stages were rare. The alsence of young stugtes
was anticipated since the smeaes were prepared e Septembier
aml peak transmission probably veeurred in July and August,

Camctoeytes usually oceupitd evtoplasm of the lost cel! ex-
cept for occasional free forms which were rounded, Microgame-
tocytes appeared binish-pink when stained sitls Giesas staln
( 1:40 fur 30 Minutes), Nuclear material stained pink and was
diffused  throughout the parasite. Macrogametoeytes  stained
light blue and showed alveolar evtoplasm. Nuelear material in
the feaude stuined red and was Jocated in o eompact oblong
mass in the cenler of the parasite.
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The parasite wsuadly did not enlarge the hiost erythraeyte or
displice the host cell nueleons (Figure 1), Oceasionally the liow
el appeared elongate, or its mclecos was displaced by the
gametoevte (Figure 1), Many forms of waterfov ) Haemomotens
have been reported to laterslly displace the nucleons ol the host
cell, This was abserved by Levine and Hamson (1953) fn the
Cinda gouse, by Johnston antd Clelaned (1999) i0 Austealiun
teal, wml by Flerman (1935 1951) in the black duck {Anns
rabripes ) andd wood duck 1espeetively,
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Wetmore (1911) aned Haiba (1915, 18} roported shndlar dis.
phicement of the host nueleots, The abstnee of nuelear dis.
placerent observed in this shcdy was abo noted by Leger
(1918) working with the Muscovy duck {Cafring (Anay) mos.
chata), which is closely relatesd to the wond dugk, Nelson oanl
Gashiwiler (1941) observeil Haemoprotens in the wond dugk, hut
failed to wention parasite morphology.

Some parasitized colls displayed o varrow freegular and of
evloplism hetween the parasite cell mombrane and the ancleas
of the hest e2ll Heeman (1951) and Lovine and Hansen (1933)
olserved o similar charneteristie, The cell membrane of the
parasite was in elose contact with the ervthroeyte cedl mem.
brane over at least one-halfl of its periplery, Wetmore (1911)
reported that Hacmoprotens gimetocytes $n the common mallard
(Anas p. plagrhunchosy were dn contuet with thy hest el
periphery. Matore gamctoeytes wsaally filled the entire host cell
evlaplasie, An oceasional gametoeyte did not (1} a small area of
eytoplasm on one side of the host cell nuclesus,

Pigment granules were mimcrous in most gametoeytes with a
meiy anber of 37 (27-51) per parasite. The gramales were
usually sound and varied from small to moderate in sfze, Large
granules were not observed, The pigient granules appearel
rodeshaped in o fow parasites, Granules were usually munerous
near the poles of the purasite. Gametoeytes with unilorm distsi.
bution of granules in the cytoplawn were seldom observed.
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Jolwatan ol Clelamds’ (1809) ariginal deseription of Huemo.
protos in Australinn teal indicated 1330 pigment granales dis-
trilnted wore or less uniformly in the eytoplasi with o endeney
to be mote numerons b e poles, Levine wd Hasison (193)
reporbsl Haemoproteus in the Canada goose contained 16 to
more than £0 medinmesized wonnd plument grannles distedbuted
threaphout the eytopliste withoa tendeney ta be thore mumetons
at the ends, Leger (1918) veported numerows pigment granules
in Hacmoproteys Trom the Museovy duek, Hacnmprotens trom
the whiteavingad duck {Asarcomids sentulata) contadued 560
plement granules per gemeloeyte { Kowanki ¢f o, 1937), The
namber of pigment grannles appoars to vary i ditferent hosts,
althongh other morphological featares are simdlar,

Canetoevtes averngresd 10O mierons, and nature gametoeytes
ranged Teenn 124 to 16,1 wderans in Jeneth, Parmilemias sungted
from one fnfedted ervthroeyte per K0 fickds (Y70X) to two
infectied ervthroeytes per single oil immerson fiehd.

Haemoprotens “Veansmission, Herman (1931) succeeded i
transmitting Huemorprotens nettbonds fram wond dacks o Indian
tunser ducks { Anas pletyrhynehios), He concluded the veetor
was probably a free-flving fnsect sinee transmisslun oceurred
away from water as well as near water, Fallts and Waood (1957)
stizgest Hurmoprotens in waterfosd §s trmsmitled by bitimg
widges { Ceratopogonidue).

Hersum (1954) reported the duration o patasitemin as 7 10
12 davs. Such o durntion indieated that tunsiission on the
Upper Mississippl River Refuge probably ocenrred during late
July or August, Studies of transmission of Haemaoprotens in
northeast fowa mst be completed before it can be determined
il the vector(s) ure Ceratopogonidar or the traditional Haemo-
proteus veetor Hippobuscidae, No anthentie reports of hippole-
scid flies on Anatidae ocemred o the literature (Betuaert,
1931).

Haewmoprotens Absence, Lack of parasitemin in wood ducks
captured ut Unfon Slongle Refuge in July and August suggeste:d
the absenee of some elecient fn the life eyele of Huemoprofeas
ou the arca during the study period, The vector potential ot
Union Slotgh is far less than at Pools 9 amd 10 of the Upper
Mississippt River, and this might explain the lack of parasitized
ducks. Fewer wood ducks at Union Slough sy lave provided
an insulficient reservolr potentinl for transmission to ocenr,
Further studies en the two refuges probably would determine
the reasons for variations in parasitemia,
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